Enanatiomerically pure 4aS,7S,7aR and 4aS,7S,7aS -nepetalactams and their analogs have been prepared in just two steps from 4aS,7S,7aR and 4aS,7S,7aSnepetalactones, major components of catnip oil. Lactams or cyclic amides from iridoid monoterpenes are generated and being evaluated as a new class of compounds as arthropod deterrents against disease vectors.
Nepeta cataria L., family Lamiaceae, a plant known as catnip, produces volatile nepetalactones, which are cyclopentanoid monoterpenes. The emission n of iridoid monoterpenoids as defensive compounds against insects has resulted in the exploration of nepetalactones as repellents of arthropods namely, German cockroach and mosquitoes [1] . Our investigations led us to utilize the nepetalactones as biobased precursors of the corresponding derivatives (4aS, 7S, 7aR) and (4aS, 7S, 7aS)-nepetalactams and to study their activity towards Aedes aegypti for repellency and towards the German cockroach and mosquitoes [2] . A key finding in this area has been that stereochemical differences in the nepetalactones have been found to impact the deterrent activity of these compounds towards arthropods. In 1988 Eisenbraun and coworkers reported the synthesis of (4aS, 7S, 7aR)-nepetalactam [3, 4] . The authors isolated the nepetalactam serendipitously en route to the synthesis of the natural products, and skytanthine [4] . This led us to investigate the synthesis of (4aS, 7S, 7aR) and (4aS, 7S, 7aS)-nepetalactams ( Figure 1 ) and to use these compounds as central to additional transformations of the nepetalactam skeleton. In this communication we describe an efficient and practical approach to the synthesis of the diastereomeric forms of the nepetalactams that relies on the low-cost availability [5] of the individual diastereomer of nepetalactones as a renewable source of the iridoid stereochemical motif. Lactam 1 was previously isolated by distillation from the essential oil of Nepeta cataria [3] . In the first experiment we treated the lactones 5 and 6, taken individually, with NH 4 OH. We found that the desired lactams 1 and 2 were not formed; instead their acyclic precursor enol-amides were produced quantitatively, as corroborated by IR spectroscopy [6] ; no major side products were obtained.
Subsequent dehydration of the enol-amide at elevated temperature (100°C) resulted in cyclization to the nepetalactam ( Figure 2 ). In each case the stereochemistry at the junction of the bicyclic lactam was consistent with that in the starting nepetalactones [7]. NMR spectroscopy ( 1 H, 13 C-APT and homonuclear COSY) further corroborated the formation of the ene-lactam [8] . Hence, two central compounds, namely, (4aS, 7S, 7aR) and (4aS, 7S, 7aS)nepetalactams, were obtained which served as a template for further chemical diversification. A key development in the use of iridoid monoterpenes as repellents is the discovery that the nepetalactone 6 is more effective than its diastereomer 5 in repelling the German cockroach, a key residential pest worldwide [2] . Although the previous study [3] reported the preparation of the nepetalactam 1, the authors did not attempt to synthesize the alternative diastereomer 2, which is interesting based on past precedence with the deterrent activity demonstrated by 6 and its corresponding reduced analog dihydro nepetalactones [9]. 
Synthesis of Z,E-nepetalactam (1a):
A 1 L three-necked round bottom flask was charged with Z,E-nepetalactone (10 g, isolated from catnip oil) and 100 mL of aqueous NH 3 solution and cooled to 0°C. At this temperature concentrated H 2 SO 4 (3 mL) was slowly added dropwise. After the addition was complete, the reaction mixture was heated to reflux at 90°C for 2 h. As a work-up the reaction was then cooled to room temperature and diluted with 40 mL of water and extracted with EtOAc (3 times). The 2 layers were separated and the organic layer dried over anhydrous sodium sulphate, filtered and evaporated to obtain a crude product as a brown coloured liquid. This was purified by distillation under reduced pressure (vapour temperature 120-130°C) 2 mm of Hg to obtain the desired Z,E-nepetalactam as a pure pale yellow solid in 6.2 g quantity (65% yield) with a purity of >98% by GCMS. 
Synthesis of E,Z-nepetalactam and N-propyl E,Z-nepetalactam:
Repetition of the foregoing sequence using E,Z-nepetalactone separated from catnip oil [5], E,Z-nepetalactam (2a) and N-propyl nepetalactam (2b) were quantitatively synthesized. Dihydro lactam derivatives 3a, 3b, 4a and 4b were synthesized following standard protocol of Pd\C catalyzed hydrogenation of enelactams [9] .
Feeding deterrence assay: The in vitro K & D module assay system consists of a six-well blood reservoir with each of the 3 x 4 cm wells containing 6 mL human blood cells, water-bath warmed (38°C), and covered with a collagen membrane. The bloodmembrane unit simulates a human host for determining mosquito feeding and deterrent activity of standard repellent compounds [10] . Treatments in 110 µL ethanol were randomly applied to six 4 x 5 cm areas of organdy cloth, and (after air drying) positioned over the membrane-covered blood. K & D modules containing 6 mosquitoes per cell were positioned over the treated cloth and exposed to the treated surface for 3 min. The number of mosquitoes feeding (proboscis inserted through cloth and collagen membrane into blood) in the exposure period was recorded by determining blood engorged females. The compounds used for these tests were applied at 25 nmol/cm 2 to organdy cloth, because we wished to compare specifically the performance of synthetic lactams and their isomers at a dose that was stoichiometrically equivalent to a dose of DEET known to suppress Ae. aegypti biting by at least 80% in a similar testing situation [10] . At a single dose, response tests with DEET, synthetic acids, esters and analogous compounds against blood feeding of Ae. aegypti were replicated 20 times. The comparison of activities was recorded as the proportion of nonfeeding mosquitoes. Statistical comparisons of the compounds were made using Proc Multtest with the step-down permutation p adjustment option to the Cochran-Armitage test. The results are shown in Table1. This short communication discusses the ease of preparation of a new class of derivatives namely the monoterpenoid lactams from the naturally occurring catnip oil. Initial bioassays with the abovementioned compounds indicate that the inclusion of the key amide carbonyl in a lactam ring has little deleterious effect on repellency activity when compared with the control DEET, which has an exocyclic amide moiety. 
